Effects of Ramadan Fasting on Running Activity Profiles in Elite Soccer Players during an Official 90-Minute Match by Carling, Christopher & Lugier, J.
Article
Effects of Ramadan Fasting on Running Activity 
Profiles in Elite Soccer Players during an Official 90­
Minute Match
Carling, Christopher and Lugier, J.
Available at http://clok.uclan.ac.uk/28688/
Carling, Christopher ORCID: 0000­0002­7456­3493 and Lugier, J. (2019) Effects of Ramadan 
Fasting on Running Activity Profiles in Elite Soccer Players during an Official 90­Minute Match. 
Journal of Sports Science and Medicine, 18 . pp. 387­389. ISSN 1303­2968  
It is advisable to refer to the publisher’s version if you intend to cite from the work.
For more information about UCLan’s research in this area go to 
http://www.uclan.ac.uk/researchgroups/ and search for <name of research Group>.
For information about Research generally at UCLan please go to 
http://www.uclan.ac.uk/research/ 
All outputs in CLoK are protected by Intellectual Property Rights law, including
Copyright law.  Copyright, IPR and Moral Rights for the works on this site are retained 
by the individual authors and/or other copyright owners. Terms and conditions for use 
of this material are defined in the http://clok.uclan.ac.uk/policies/
CLoK
Central Lancashire online Knowledge
www.clok.uclan.ac.uk
©Journal of Sports Science and Medicine (2019) 18, 387-389 
http://www.jssm.org 
 
 
Received: 22 May 2019 / Accepted: 27 May 2019 / Published (online): 01 June 2019 
 
 
` 
  
Effects of Ramadan Fasting on Running Activity Profiles in Elite Soccer Players 
during an Official 90-Minute Match 
 
 Dear Editor-in-chief 
 
During the holy month of Ramadan, Muslims worldwide 
refrain from eating or drinking from sunrise to sunset over 
a period of approximately 30 days. Research in adult and 
youth soccer players has shown that during and/or follow-
ing Ramadan, performance in athletic and/or skill tests can 
be affected (Zerguini et al., 2007; Chtourou et al., 2011). 
Sleep loss (Maughan et al., 2012) and alterations in circa-
dian rhythm can also occur (Drust et al., 2012) potentially 
affecting preparation, performance and recovery. How-
ever, to our knowledge, only one study has examined the 
effects of Ramadan fasting on athletic performance in 
match-play conditions in soccer players (Aziz et al., 2018) 
and no data exist in elite performers. A comparison of 2 
simulated matches played by amateur players in both a 
fasted versus non-fasted state reported a 13% and 35% re-
duction in total and high-intensity distance covered in the 
fasted state with a negative impact already noticeable early 
in the match (Aziz et al., 2018). 
In this study, an interesting opportunity arose to in-
vestigate running performance in official match-play in a 
cohort of elite outfield players belonging to a high-standard 
soccer team (French 3rd division, season 2018-2019) who 
were observing the Ramadan fast. Ramadan officially be-
gan in France on Monday 6th May 2019 and the match 
kicked-off at 20:45 on Thursday 9th May (result 1-1). As 
such, the match took place during the early part of Rama-
dan during which the largest changes in fitness parameters 
can occur (Maughan et al., 2012). Seven players (age: 26.0 
± 4.0 years, height: 1.78 ± 0.07 m, weight: 74.0 ± 8.3 kg, 
VO2max: 59.5 ± 5.2 mlꞏkg-1ꞏmin-1) commenced play in a 
home League match in a fasted state of which 3 were sub-
stituted during the 2nd half. All had performed the Ramadan 
fast for >8 years. Performance was concomitantly exam-
ined in 5 non-fasting peers (age 28.4 ± 3.9 years, height: 
1.81 ± 0.08 m, weight: 76.8 ± 8.2 kg, VO2max: 58.0 ± 4.2 
mlꞏkg-1ꞏmin-1 of which 3 players completed 90-minutes 
and 2 entered play as substitutes. Running activity data was 
unavailable for 1 substitute. 
Prior to the match, the cohort had participated in 
usual low- to moderate-intensity training sessions on the 
Monday and Tuesday morning (start 10:15, 75-mins dura-
tion) and in a low-intensity session on the Wednesday af-
ternoon (start 17:30, 60-mins duration). No information on 
dietary intake over the course of the week prior to the 
match was recorded. The habitual 30-min warm-up session 
was commenced 45-min before the start of the match. Data 
provided by the French Football Federation showed re-
spective values for temperature and humidity of 13°C and 
62% at the start of play. Darkness fell at 21:17 hours and 
therefore fasting players were allowed and encouraged to 
drink and eat ad libitum during the half-time pause.  
Mineral water, a commercial isotonic energy drink 
(Powerade, The Coco Cola Company, USA), almond cake 
and dried fruit were freely available for consumption. No 
information on individual intakes at half-time was recorded 
although all fasted players confirmed post-match they had 
consumed at least the energy drink and water.  
Running performance was measured using a Global 
Positioning System device (GPS) sampling at 10 HZ (Play-
ertek, Catapult Innovations, Melbourne, Australia). Players 
wore the same GPS across the entire season in a harness 
secured in the upper back, under their jersey. Measures of 
running performance included the total distance (TD) and 
that covered at high-intensities (HIR, >19.8km/h). Data 
were adjusted to provide a minute-by-minute analysis of 
distances covered (distance ÷ time played). For players 
completing 90-mins, performance in the 1st versus 2nd half 
and across 15-min intervals was also compared. To enable 
objective comparisons of performance in the aforemen-
tioned match, running data for each participant were com-
pared against mean values (‘habitual’ performance) ob-
tained for all additional match participations across the sea-
son (range 6-28 observations). The team’s formation (3-5-
2 system) was unchanged across the course of play and 
generally remained the same over the entire competitive 
season. All data arose as a condition of routine player mon-
itoring across the season. 
Data are presented as means and standard devia-
tions and percentage difference between mean values. 
Hedges corrected effect sizes (ES) were calculated to de-
termine the practical meaningfulness of the differences in 
mean values. The magnitude of the ES was classified as 
trivial (<0.2), small (>0.2–0.6), moderate (>0.6–1.2), large 
(>1.2–2.0) and very large (>2.0–4.0). 
Results presented in Table 1 showed that the four 
players commencing the match in a fasting state and com-
pleting 90-mins play only reported trivial changes (ES: 
<0.2) in both TD and HIR activity compared to their habit-
ual performances. In contrast, the 3 non-fasted players 
completing 90-mins demonstrated moderate and small re-
ductions in these measures compared to their habitual pro-
file. These findings suggest that the present elite players 
coped ‘physically’ with commencing match-play in a 
fasted state yet differ to results reported in amateur players 
who recorded less running activity overall when perform-
ing in a fasted versus a non-fasted condition (Aziz et al., 
2018). This discrepancy may be partly explained by sub-
stantial differences in ambient temperature which affect 
running performance; here 13°C versus ~30°. However, 
less running activity (ES for TD: -2.16 and HIR: -0.41) was 
performed in the 3 fasting players who were substituted in 
the 2nd half (2 attackers, 1 attacking midfielder) in compar-
ison to their habitual performances suggesting that these 
participants did not cope as well physically. Alternatively,  
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Table 1. Mean values for running performance (metres per minute) observed in muslim soccer players commencing a match in a fasted 
condition and completing 90mins play (Fasting Match) versus that for other 90min matches started and completed in a non-fasted 
condition (Mean) and comparison with data in non-fasting players for the Fasting Match and the Mean for other matches. 
 Total distance run (metres/minute) High-intensity distance run (metres/minute)
Players (n=12) 
Fasting 
Match Mean 
%  
Difference ES 
Fasting 
Match Mean 
%  
Difference ES 
Fasting players completing 90mins (n=4) 107.3±17.2 109.9±13.1 -2.3 -0.14 11.1±5.6 10.1±4.6 +9.9 0.17 
Fasting players substituted (n=3) 105.7±3.0 113.5±2.8 -6.9 -2,16 11.1±2.4 12.4±2.5 -10.1 -0.41 
Non-fasting players completing 90mins (n=3) 99.5±5.1 104.1±4.9 -4.4 -0.73 6.5±2.2 8.0±3.2 -19.4 -0.46 
Non-fasting substitute players (n=2) 112.8±7.0 104.5±3.3 +8.0 0.86 9.6±3.2 12.0±2.9 -20.2 -0.45 
 
 
  
 
 
Figure 1. Mean values per 15-minute interval for high-intensity running (metres/minute) for 4 elite soccer play-
ers starting a match in a fasted condition and completing 90mins play compared to mean values recorded in 
matches started in a non-fasted condition and in which 90mins play was completed. 
 
we can speculate that these substituted players initially 
adopted a pacing strategy (with the aim following the start 
of play to lower running activity in order to spare energy to 
respond to end of play running demands; Carling, 2013), a 
strategy which in the end was not completed due to their 
substitution between the 60th and 74th minutes of play. 
Analysis of 1st versus 2nd half activity in the four 
fasting players completing 90-mins play showed only triv-
ial declines in both 2nd half TD (107.4 ± 16.2 vs. 107.3± 
18,5, -0.1%, ES: -0.01) and HIR (11.6 ± 6.2 vs. 10.7 ± 5.1, 
-7.9%, ES: -0.14) covered per minute. These reductions 
were lower in comparison to their habitual 1st versus 2nd 
half profile (TD: 112.5 ± 12.7 vs. 107.4 ± 13.5, -4.6%, ES: 
-0.34 and HIR: 10.8 ± 5.3 vs. 9.5 ± 4.0, -12.1%, ES: -0.24). 
While findings imply that the fasting players did not accu-
mulate fatigue in the 2nd half, a reasonable explanation 
could be related to the substantially less total distance run 
per minute in the 1st half than that completed habitually 
(107.4 ± 16.2 vs 112.5 ± 12.7, -4.5%, ES: -0.30). Indeed, 
research has shown that in certain circumstances elite soc-
cer players reduce low-intensity activity early on to ‘spare’ 
energy for efforts for crucial intense actions as the match 
progresses (Carling & Bloomfield, 2009). Indeed, anecdo-
tal evidence from informal discussions following the game 
between the present authors and players indicated that they 
were aware of the potentially adverse effects of Ramadan 
fasting on physical performance and the importance to pre-
serve energy over the course of play by pacing themselves 
where necessary. We can also speculate that the half-time 
nutritional intake and notably consumption of the commer-
cial energy drink might have aided the players in maintain-
ing 2nd half running performance. Indeed, the fasting play-
ers habitually did not always take on-board energy drinks 
at half-time which might in part explain the greater reduc-
tion in 2nd half activity in matches outside of the Ramadan 
period. Controlled research is warranted to test the impact 
of starting physiological status (e.g., blood glucose, muscle 
glycogen, hydration levels) and if possible subsequent in-
game nutritional strategies in fasting versus non-fasting 
conditions. 
In elite soccer match-play, there is a tendency for a 
peak in high-intensity activity in the first and a decline in 
the final 15-min periods of play (Carling, 2013). This trend 
is confirmed in figure 1 by the habitual performance ob-
served in four players when starting matches in a non-
fasted condition: 0-15min interval=11.1 ± 5.2m/min and 
75-90+min interval=9.1 ± 3.6m/min. When HIR is ana-
lysed in the match completed after starting play in a fasted 
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state, the performance profile would suggest that players 
adopted a U-shaped type pacing profile (Abiss & Laursen, 
2008; start strongly, progressively reduce efforts before 
progressively increasing activity in the latter stages) in an 
attempt to finish the match strongly. Interestingly, a similar 
pacing trend for HIR (data not shown) across 15-min inter-
vals was also observed in the non-fasting players over the 
entire match. It is also reasonable to suggest that this run-
ning profile across match intervals was also associated with 
ball possession in addition to changes in scoreline. Indeed, 
the reference team’s time in ball possession was at its low-
est in the first 15-min interval (41% versus 49% for mean 
of all other 15-min intervals) hence the team’s running ac-
tivity was heavily dictated by the opposition during this pe-
riod and it is positive that the team was able to respond to 
these demands (shown by greater than usual running activ-
ity) although a goal was conceded in the 12th minute. It is 
also positive that in ‘chasing the game’ both fasted (and 
non-fasted) players were able to increase their HIR during 
the final minutes of play resulting in the reference team 
equalising in stoppage time. 
In summary, this study is to our knowledge the first 
to examine the impact of Ramadan fasting on running ac-
tivity profiles in elite soccer players during an official 90-
min soccer match. Results notably showed that players 
commencing play in a fasted state and completing 90mins 
generally coped physically which might partly be ex-
plained by nutritional intake during half-time and/or the 
adopting of a pacing strategy. Additional studies are nev-
ertheless warranted using more controlled holistic experi-
mental approaches and metrics (e.g., objective and subjec-
tive: physical/physiological/perceptual and technical) to 
improve understanding of the effects of Ramadan on per-
formance particularly over consecutive matches. The in-
clusion of larger sample sizes (teams + matches) is also 
necessary to better account for the large natural variability 
inherent to match running performance.  
 
Christopher Carling 1 and Julien Lugier 2 
1 Institute of Coaching and Performance, University of 
Central Lancashire, Preston, United Kingdom; 2 Lugier 
PrépaPhysique Ltd, Paris, France 
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